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Summary We present herein a rare case of idiopathic pulmonary artery dilatation with mild
subvalvular pulmonary stenosis. The chest radiograph showed the protrusion of the left secondof the pulmonary
artery;
Pulmonary artery
stenosis;
arch of the cardiac silhouette. Cardiovascular magnetic resonance revealed an aneurysmal pul-
monary trunk (maximal diameter, 4.5 cm) andmild subvalvular pulmonary stenosis. The pressure
gradient across the pulmonary valve was mild (peak-to-peak, 11mmHg), and the right ventric-
ular pressure was normal. We diagnosed this case with idiopathic dilatation of the pulmonary
artery by excluding other causes of pulmonary arterial enlargement.
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Introduction
Dilatation of the main pulmonary artery (pulmonary artery
aneurysm) is a rare vascular abnormality with an incidence
of 0.007% in autopsy cases [1]. In most patients, pulmonary
artery aneurysm coexists with other conditions such as con-
genital heart diseases, pulmonary hypertension, infection,
aortitis, and Marfan’s syndrome. The diagnosis of idiopathic
dilatation of the pulmonary artery is established by exclud-
ing diseases that induce pulmonary arterial enlargement.
Previous studies have reported four cases of idiopathic
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ilatation of the pulmonary artery complicated with mild
ulmonary valve stenosis. Here, we present a rare case
f idiopathic dilatation of the pulmonary artery with mild
ubvalvular pulmonary stenosis that was detected by car-
iovascular magnetic resonance (CMR).
ase report
he patient was a healthy 19-year-old man who exhibited
chest radiographic abnormality during a medical checkup
nd was referred to our hospital for further examination.
e had no signiﬁcant medical history. His vital signs were
ormal (pulse rate, 50 beats per minute [bpm]; blood pres-
ure, 116/76mmHg). Physical examination revealed a faint
ystolic murmur in the third left intercostal space, but no
Published by Elsevier Ltd. All rights reserved.
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Figure 1 Chest radiograph and cardiac magnetic resonance image. (A) Protrusion of the left second arch of the cardiac silhouette
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vs seen in the chest radiograph. (B) Sagittal view of the pulm
ndicate the left margin of the dilated main pulmonary artery.
ugular vein distension, lung crackle, or leg edema was
bserved.
Hematological examination revealed no abnormality
n the total blood cell count, C-reactive protein (CRP)
evel, and erythrocyte sedimentation rate (ESR). The brain
atriuretic peptide (BNP) and antineutrophil cytoplasmic
utoantibody (ANCA) levels were within normal limit, and
here was no evidence of infectious diseases such as tubercu-
osis or syphilis. A 12-lead electrocardiogram (ECG) showed
inus rhythm and incomplete right bundle branch block
IRBBB) without right- or left-axis deviation.
The chest radiograph showed the protrusion of the left
econd arch of the cardiac silhouette (Fig. 1). Computed
omography showed no abnormality in the lung ﬁeld except
or marked enlargement of the pulmonary artery trunk.
ransthoracic echocardiography also revealed the dilatation
f the pulmonary artery trunk and suggested the existence
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igure 2 Short-axial images of the cine cardiac magnetic resonanc
evel; (C) pulmonary artery bifurcation level. The diameter of the ma
entricle; LV, left ventricle; A, aorta; MPA, main pulmonary artery; Ly artery by T1-weighted magnetic resonance imaging. Arrows
f a mild pressure gradient (9mmHg) across the pulmonary
alve, although no structural abnormality of the pulmonary
alve was observed.
ECG-gated cine CMR was performed for measuring the
essel diameter of the pulmonary artery. The maximal diam-
ter of the main pulmonary artery was 4.5 cm (Fig. 2).
urthermore, mild subvalvular pulmonary artery narrowing
31% stenosis) was detected at systolic phase (Fig. 3).
Cardiac catheterization revealed the following results:
ight ventricular pressure, 26/8mmHg; pulmonary artery
ressure, 15/7mmHg; and mean pulmonary capillary wedge
ressure, 8mmHg. Although the systolic right ventricular
ressure was normal, a mild pressure gradient (peak-to-
eak, 11mmHg) was observed between the right ventricle
nd the pulmonary artery. In addition, O2 step-up was not
bserved and the calculated pulmonary vascular resistance
as within normal limit (147 dynes s cm−5). This case was
e image. (A) Pulmonary valve level; (B) main pulmonary artery
in pulmonary artery was 4.5 cm. PV, pulmonary valve; RV, right
PA, left pulmonary artery; RPA, right pulmonary artery.
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RFigure 3 Cine cardiac magnetic resonance images through t
phase. Arrows indicate the mild obstruction below the pulmona
ﬁnally diagnosed with idiopathic dilatation of the pulmonary
artery complicated with mild subvalvular pulmonary steno-
sis.
Discussion
Idiopathic dilatation of the pulmonary artery is a rare dis-
ease ﬁrst described by Wessler and Jaches [2]. The incidence
of this disease is 6 cases per 1000 cases of congenital car-
diac disorders [3]. In 1949, Greene et al. [4] proposed the
following diagnostic criteria for this condition: (1) simple
dilatation of the pulmonary trunk; (2) absence of intra-
or extra-cardiac shunts; (3) absence of chronic cardiopul-
monary disease; (4) absence of arterial disease such as
syphilis, atherosclerosis, or arteritis. In 1960, Deshmukh et
al. [5] added the ﬁfth criterion, i.e. normal pressure in the
right ventricle and pulmonary artery. In our case, a mild
pressure gradient (peak-to-peak, 11mmHg) was observed
across the pulmonary valve; therefore, differential diagno-
sis between idiopathic dilatation and poststenotic dilatation
of the pulmonary artery was required.
Only four cases of idiopathic pulmonary aneurysms with
mild pulmonary valve stenosis have been reported to date
[6—9]. The pressure gradients of all four patients were
lower than 20mmHg. Van Buchem et al. [8] reported that
the normal diameter of the pulmonary artery ranged from
22 to 33mm, and they described typical cases of pul-
monary valve stenosis and idiopathic pulmonary aneurysms.
In patients with pulmonary valve stenosis, poststenotic
dilatation was observed when the pressure gradient was
more than 25mmHg. In contrast, patients with idiopathic
pulmonary aneurysms showed remarkably dilated pulmonary
arteries in the absence of pressure gradients (≤5mmHg).
Although a mild pressure gradient might increase pulmonary
artery enlargement, it was not considered as one of the
main reasons for the marked pulmonary artery dilatation
seen in our case. In 1987, Futagami et al. [10] reported 60
Japanese cases of idiopathic dilatation of the pulmonaryght ventricular outﬂow tract. (A) Diastolic phase; (B) systolic
lve.
rtery. We analyzed the pressure data of 39 of these
atients. A pressure gradient of ≤5mmHg, considered as no
r trivial pressure gradient, was observed in 64% of the 39
atients, but 36% of patients showed mild pressure gradients
6—22mmHg) between the right ventricle and the pulmonary
rtery. These data suggest that a mild pressure gradient
ight often be seen in patients with idiopathic pulmonary
neurysms.
Using CMR in the diagnosis of pulmonary artery aneurysms
as several beneﬁts: (1) the precise diameter of the
neurysm can be measured without contrast agents; (2)
valuation of the right ventricular outﬂow tract is feasible
ompared to echocardiography; (3) patients can avoid radi-
tion exposure; and (4) phase contrast imaging can quantify
ressure gradient of pulmonary artery stenosis. Therefore,
noninvasive imaging technique like CMR may be a conve-
ient modality in diagnosing patients with pulmonary artery
neurysms. In our case, we could clearly detect subvalvu-
ar pulmonary stenosis morphologically at systolic phase by
ine CMR, although we could not detect ﬂow void across the
tenosis. The reason for failing to identify ﬂow void might be
ow pressure gradient (peak-to-peak 11mmHg by catheter
xamination) across the stenosis.
The long-term prognosis of patients with idiopathic
ilatation of the pulmonary artery is generally good. How-
ver, no data are available for the long-term prognosis of
atients with idiopathic dilatation of the pulmonary artery
ith mild pulmonary artery stenosis. Our case did not
equire treatment because right ventricular overload was
ot observed, but periodical follow-up was required to check
he progression of the pulmonary artery aneurysm.
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